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DNA hybridization can occur. Specific DNA sequences, known as
DNA probes that are labeled with a radioactive isotope of phospho-
rus (32P), bind to complementary DNA fragments on the filter. Posi-
tions of the probes, which correspond to specific restriction fragments,
can be determined using autoradiography.

If, in two DNA samples, fragments of differing size result from
the use of the same restriction enzyme, they reflect a polymorphism
or difference in the base-pair sequence in the restriction site (that is,
the site at which the enzyme cut the DNA). Such a polymorphism in
a restriction site is evidenced by bands at different positions on the
filter, because electrophoretic mobility is a function of fragment size.
Assuming that the DNA of domestic animals proves to be as poly-
morphic as that of humans, a polymorphic site should occur in one of
every 100 base pairs (Jeffreys, 1979).

The RFLP technology and its application to animal breeding were
reviewed by Seller and Beckmann (1983). The authors summarized
data from humans, mice, and cattle and estimated that 5 to 10 per-
cent of enzyme-probe combinations can be expected to reveal an RFLP.
Consequently the level of genetic variation revealed by RFLP analy-
sis far exceeds that from protein electrophoresis. Because the tech-
nique is relatively new, very few applications have yet been made to
estimating genetic distance. Mathematical models have been devel-
oped, however, for estimating genetic divergence from restriction site
polymorphisms (Nei, 1987b; Nei and Tajima, 1981). Wainscoat et al.
(1986) have applied these models to studies of relationships among
human populations.

As procedures for evaluating genetic distance between popula-
tions are refined, they will provide much-needed information on the
distribution of genetic variation within domestic species (Theilmann
et al., 1989). This information will greatly assist in making conserva-
tion decisions by allowing more quantitative evaluation of the prob-
ability that an endangered population contains alleles that are unique
to the species. Studies to characterize the genetic structure of global
livestock breeds should thus receive high priority.

Characterizing Mitochondrial DNA

In cells, DNA is also found outside the nucleus in small oblate
bodies, the mitochondria. Mitochondrial DNA (mtDNA) is consider-
ably smaller than nuclear DNA and is easily isolated. Consequently,
mtDNA has been well characterized in most animals and is widely
used in evolutionary studies. Mitochondrial DNA genes are trans-
mitted through the female parent and so reveal only the maternal